the complexities of knowledge transfer between software team members that are separated across time and space (e.g., Nicholson & Sahay, 2004; Kotlarsky, Oshri, Hillegersberg, & Kumar, 2007; Cha, Pingry, & Tatcher, 2008; Vlaar, Fenema, & Tiwari, 2008) . Other authors have questioned the need for co-present interaction for effective knowledge transfer in such scenarios (Boden & Molotch, 1994; Maznevski & Chudoba, 2000; Nardi & Whittaker, 2002; Oshri, Kotlarsky, & Willcocks 2007) . Boden and Molotch (1994) emphasize how co-present interaction contributes to the development of trust. This concurs with the findings of Maznevski and Chudoba (2000) , who describe the importance of initial co-present meetings to establish effective temporal rhythms like 'heartbeats' which support subsequent stages of global virtual teamwork. Nardi and Whittaker (2002) point out how copresent interactions allow bodily shared activities such as touching, eating and drinking together, or engaging in mutually meaningful experiences through socialization in a common physical place. They argue that copresent interaction is particularly useful as it is 'thick' with information and can enable a transfer of greater degree of contextual knowledge than ICT-based interaction. Oshri et al. (2007) also emphasize the importance of copresent meetings for creating interpersonal ties and facilitating socialization. However, in their study, socialization in globally distributed teams is also supported by the use of various collaborative technologies employed before and after copresent meetings.
A gap in the existing academic literature and a problem facing practitioners is that although copresence is desirable for knowledge transfer, arrangements may be logistically impossible or cost prohibitive. This article aims to improve our understanding of the practices firms are adopting to overcome the dilemma between the need for co-presence on the one hand and the drive for lowest cost ICT-mediated offshore outsourcing on the other. The study is guided by the following research questions:
• What is the role of co-present interaction for knowledge transfer? • How can ICT-based interaction enable knowledge transfer?
The empirical study draws on two cases of UK-based software companies sourcing software development from India and Bangladesh. The contribution of the article lies in the application and extension of the concepts of knowledge creation theory or "SECI-Ba" (Nonaka & Konno, 1998) , enabling an analysis of the knowledge transfer practices and difficulties experienced. The article is organized as follows. The next section presents the literature review and theoretical framework drawing on concepts derived from SECI-Ba. Subsequently in the research methodology section, we explain the data collection and analysis approach. Following this is the discussion and analysis of the findings, and finally we present the conclusions and limitations of the study.
THEORETICAL FRAMEWORK
The theoretical basis draws on knowledge creation theory (Nonaka, 1994; Nonaka & Konno, 1998) . This theory presents knowledge as created and transferred through a continuous dialogue between tacit and explicit knowledge along four patterns of interaction-socialization, externalization, combination, and internalization (SECI)-that create a 'spiral' model of knowledge. Tacit knowledge is broadly understood as intuitive and unarticulated, while explicit knowledge is knowledge that can be codified or documented (Nonaka & Konno, 1998) . The concept of 'Ba' refers to a "shared space for emerging relationships," which can be physical (e.g., office, dispersed business space), virtual (e.g., e-mail, teleconference), mental (e.g., shared experiences, ideas, ideals), or a combination of all three. For Nonaka and Konno (1998) , knowledge is embedded in Ba and acquired through one's own experience or reflections on the experiences of others within Ba. The authors identify four Ba types that correspond to the stages of the SECI model: originating Ba (copresence), interacting Ba (peer-to-peer), cyber Ba (group-to-group), and exercising Ba (onsite). Thus, each Ba supports a particular knowledge conversion process in the SECI model, as summarized in Table 1 . Nonaka (1994) argues that tacit knowledge cannot be formally articulated between individuals and can only be exchanged through joint activities. Originating Ba provides a physical context for 'socialization', an existential space where individuals can share feelings, emotions, and experiences, hence removing barriers, as well as increasing trust. Examples are group physical activities or educational visits (Kostiainen, 2002) . Secondly, 'externalization' is the process of converting tacit knowledge into explicit knowledge through reflection and dialogue where members articulate hidden tacit knowledge (Nonaka, 1994) . Interacting Ba is the space that supports the process, typical examples being joint meetings, forums, discussions, memos, or other forms of dialogue (Kostiainen, 2002) . The formation of Ba can be encouraged by identifying an intermediary or facilitator (Reich, 1995) to steer dialogue and refine information. Thirdly, 'combination' is the process of combining explicit knowledge through sorting, adding, combining, and categorizing (Nonaka, 1994) . Cyber Ba provides a place of storage, updating, querying, and interaction using ICTs as encapsulated by integrated groupware such as Lotus Notes. Finally, 'internalization' is the process of converting explicit knowledge into tacit knowledge through 'learning by doing' or 'action' (Nonaka, 1994) . Exercising Ba supports the process through focused training or on-the-job learning by doing (Nonaka & Konno, 1998; Nonaka, Toyama, & Nagata, 2000) . Shared bodies of knowledge are internalized as "technical knowhow" (Nonaka & Konno, 1998) . A limitation of the theory as an appropriate conceptual lens for our data is the lack of attention to knowledge transfer between individuals or groups in distributed settings. Knowledge transfer between globally distributed software team members takes place in shared electronic spaces (Carmel, 1999; Carmel & Tija, 2005; Leonardi & Bailey, 2008) , which are supported by various types of ICTs such as videoconferencing, telephone, text conferencing (e-chat), e-mail, databases, or via an integrated groupware application such as Lotus Notes. However, the capacity of ICTs to transfer knowledge unproblematically is highly controversial and has been subject to critique (Walsham, 2002; Oshri et al., 2007; Leonardi & Bailey, 2008) .
We extend the SECI-Ba model by drawing on previous studies related to copresent and ICTbased interaction in software development. Table  2 shows the SECI-Ba concepts alongside findings from related studies showing strategies for knowledge transfer in copresent and ICT-enabled offshore software development settings.
In socialization-originating Ba, copresent meetings at the start or during the project are recommended by Carmel, (1999) . Periodic copresent interaction provides a 'rhythm' that permits intense focus during short intervals of remote communication using ICTs (Maznevski & Chudoba, 2000) . ICT-based interaction could provide Externalization-Interacting Ba Articulate hidden tacit knowledge through interaction. Express ideas in understandable forms.
Combination-Cyber Ba Combine explicit knowledge through sorting, adding, combining, and categorizing.
Internalization-Exercising Ba Convert explicit into tacit knowledge through learning by doing or training.
'virtual presence' by members posting static pictures and displaying names during synchronous e-chat sessions in order to enhance social presence and establish human connection (Robey, Khoo, & Powers, 2000; Sarker & Sahay, 2004) . The use of text-based virtual realities such as description of themselves, rooms, or objects (Towell & Towell, 1997 ) could enhance the feelings of 'being there' or presence. Oshri et al. (2007) stress the importance of copresent meetings in socializing remote team members as well as the resocializing them throughout project lifecycle. Oshri et al. (2008) further investigate how these globally distributed teams support the re-acquisition of norms and attitudes over time. The main challenge they identify is that copresent meetings are usually short and tend to offer only limited social space that accommodates cultural differences. However socialization can be developed and sustained through various activities that take place before, during, and after copresent meetings which ensure the renewal of socialization using various collaborative technologies. In externalization-interacting Ba, there is considerable literature on the positive effects of copresent interaction by an intermediary: making regular visits to offshore centers may facilitate communication and refine information (Reich, 1995) . Intermediaries (sometimes referred to as "boundary spanners" or "straddlers") can assist in bridging distributed groups, coordinating tasks (Carmel & Tija, 2005; Sarker & Sahay, 2004; Waterson, Clegg, & Axtell, 1997) , establishing interpersonal relationships (Crowston, Howison, Masango, & Eseryel, 2005) , and developing social ties between team members (Kotlarsky, Fenema & Willcocks, 2008) .
In combination-cyber Ba, copresent interaction may help the process of preparing various documentation and forms of codified knowledge by gathering resource persons who have the knowledge in one place (Chua & Pan, 2008) . Sarker and Sahay (2004) demonstrate how ICT-based interaction may facilitate this process by making the ongoing tasks visible to remote members by posting detailed minutes of meetings or documents held by team members of any location to online databases: updating the current set of documentation or downloading documents that are required.
In internalization-exercising Ba, copresent interaction during the training by experts travelling to the offshore location enables a large group of offshore staff to be copresent and observe how the software development work is carried out (Deek (Carmel, 1999; Oshri et al., 2007) .
Using text-based virtual realities or posting static pictures during e-chat establishes human connection (Robey et al., 2000; Towell & Towell, 1997 Sarker & Sahay, 2004) .
Externalization-Interacting Ba
Articulate hidden tacit knowledge through interaction. Express ideas in understandable forms.
Using an intermediary to steer dialogue and refine information (Reich, 1995) .
Using team leader to refine information during online communication (Sarker & Sahay, 2004) .
Combination-Cyber Ba
Combine explicit knowledge through sorting, adding, combining, and categorizing.
Gathering team members in a physical place for preparation of documents (Chua & Pan, 2008) .
Posting documents and updating the current set of documentation in the groupware (Sarker & Sahay, 2004) .
Internalization-Exercising Ba
Convert explicit into tacit knowledge through learning by doing or training.
Sending experts to offshore location for a period of 1-3 weeks to train the teams (Chua & Pan, 2008) .
Online training on new standards or methods using groupware application (Deek & Espinosa, 2005 
METHODOLOGY AND CASE DESCRIPTION
We adopt an interpretive case study approach (Walsham, 1995; Yin, 1994) carried out in two UK-based companies of similar size engaged in offshore software development. Both companies were selected, as they offer some similarities and differences that enable cross-case analysis. The foremost similarity is that both are UK-based software companies with offshore software development centers in Asia (Alp in India, Das in Bangladesh and Malaysia) and their head offices are based in the UK. Over the past decade, India and Malaysia have emerged as a preferred location for offshore outsourcing. According to a study on the performance of the top four Asian offshore countries, India will continue to lead the offshore segment through 2010 with at least a 15% share, while Malaysia is estimated to achieve 1.2% of the global market share (XMG, 2007) . Bangladesh is still an untapped market for offshore outsourcing. Table 3 displays a summary of both case study companies. Alp (a pseudonym) was established in 1997 with a total of 40 staff in the UK and India. During 1999, Alp entered into a partnership with a local company in Mumbai for offshore software development in order to take advantage of low labor costs. The partnership with the small local company called ABS in India lasted for almost two years. Alp (UK) set up a wholly owned offshore software development center in India in July 2002. In Alp, the type of software development work sent to India varies dependent on the type of project. Typically, the onshore team in the UK will perform the requirements elicitation and some high-level technical architecture. The offshore team in India will undertake the design, coding, and testing. Communication between onshore and offshore involves copresent meetings, telephone, e-chat, and e-mail.
The second case, Das (a pseudonym), was established in 1994 with a total of 50 staff in the 
Fieldwork and Data Collection
Field research for both companies was carried out between 2002 and 2005. The research began with historical reconstruction from inception of operations offshore and following the subsequent operations during the period of the study. Data collection used a variety of methods including unstructured and semi-structured interviews, documentation reviews, and observations taken in the UK and during field trips to India, Bangladesh, and Malaysia. Interviewing, repeat interviewing and triangulation of sources over time using various techniques of data collection provided multiple perspectives (Eisenhardt, 1989; Strauss & Corbin, 1990) . There was no specific interview protocol, but the first stage of interviews covered fact finding on company background, client background, as well as their onsite and offsite interactions. The second stage of interviews covered detailed issues on projects and management in terms of the processes, practices, and discussion of the challenges encountered. Documents such as functional specifications, project plans, project reports, test cases, e-chat between onshore and offshore teams, and other documents related to software projects and work procedures were reviewed. In addition, observations of team interactions and meetings during projects were undertaken during the fieldwork in the UK, Malaysia, Bangladesh, and India. Interview information collected at periodic intervals was cross-checked where possible against other sources of evidence such as company reports.
Data collection consisted of two stages, the first stage being largely based on the interviews and an external documents review, while the second stage was based on the fieldwork in Bangladesh, India, and Malaysia. Table 5 ). Interviews lasted for at least one and a maximum of two-and-a-half hours.
The process of data analysis involves coding, theorizing, interpreting, and reporting. Data from interviews, observations, and documents were coded using the open coding technique, which adopts a form of content analysis where the data are read and categorized into concepts suggested by the data (Strauss & Corbin, 1990) . The data are then re-examined and re-coded using the proposed scheme where the goal is to determine the set of categories and concepts that cover as much of the data as possible. This iterative examination yields a set of broad categories and associated concepts that describe the events, experiences, and consequences. Once all the data were examined, the concepts were organized by recurring themes. The themes were categorized and sorted according to their relevance to the process of managing knowledge in offshore software development. This was followed with axial coding to relate the main themes to the sub-themes using stable categories to construct a more com-prehensive scheme. The emerging themes were further analyzed in relation to related theory (Klein & Myers, 1999) . In the process of theorizing, the goal was to seek a theory that was compatible with the evidence and enabled explanation (Neuman, 1994) . The process of relating the data to theory involved a degree of 'trial and error' as the researchers often had to refer to the related literature reviews during the process of data collection and analysis. Theoretical analysis involved continuous reflecting on the data collected, interpretations, feedback from the case participants, discussions with colleagues, evolving literature reviews, and relating the data to relevant theoretical concepts (Nicholson & Sahay, 2001; Walsham & Sahay, 1999) . Finally, although not part of an explicit action research approach, an intermediate report was presented to the operations manager in one of the case companies for further explanation and verification.
FINDINGS AND ANALYSIS
This section presents specific episodes in Alp and Das to illustrate the role of copresent interaction and ICT-based interaction in managing knowledge transfer between onshore and offshore team members. The analysis draws firstly from Alp and subsequently the Das case. Episodes from both cases are framed and explained using the conceptual lens of SECI-Ba. Informal socialization enabled originating Ba in the form of mutual understanding of mental frameworks of local norms and for personal ties to be fostered in community activity. However, when the Indian team returned home, some difficulties endured in sustaining originating Ba even after the period of copresent socialization. In one episode after an early project failure, the onshore team blamed the offshore teams' 'lack of questioning behavior' and their 'low self-esteem' when dealing with their English colleagues. One of the team members in UK explains:
When you suggest something, they (Indian developers) An explanation of this can be related to the enduring effect of norms of status consciousness in India. Once back in India, team members did not want to give a 'negative' impression. Their reluctance to interrogate instructions from UK staff meant that incorrect assumptions were often made which negatively affected outcomes. Chung (2001) points out that such a cultural issue is common between Western and Asian managers. Western managers often assume that "direct talk" and 'getting to the point' are the best way to negotiate, while the Asian manager prefers indirect communication, absolute politeness, and reserve with self-control. In India, social relations tend to be hierarchical, and relative status is related to issues of caste, which, although diminishing in importance, still have effect on perceived perceptions in social pecking order (Nicholson & Sahay, 2001 ). This finding points to the limits of socialization in sustaining Ba, the need for and enduring impact of social structures affecting knowledge transfer.
Externalization-Interacting Ba
Since the cost of moving large numbers of team members around the globe is considered cost prohibitive, Alp assigns a project manager to act as an intermediary. The travel of this person is bi-directional, for example at the early stage of the project the UK-based onshore project manager will visit India for a period (usually one or two weeks) to interpret the requirements of the project to the offshore teams. On occasion, an offshore project leader will travel to the UK to facilitate the India team's understanding of client requirements. An onshore project manager in the UK explains:
We bring a systems analyst from India to the UK. We go together to the customers and try to understand the requirements. Then he takes all the requirements back to India. Since he is Indian, he can explain better to the offshore teams. Sometimes I go to India to explain the requirements.
This finding concurs with previous research in that the intermediary was responsible for answering queries from clients, onshore and offshore teams, disseminating information and checking progress (Reich, 1995; Sarker & Sahay, 2004) . However, intermediaries were not always able to create the conditions of interacting Ba and externalize tacit knowledge. This is demonstrated in an episode involving Jeevan, a UK-based intermediary between client and offshore teams. Jeevan had difficulty externalizing knowledge to the offshore team as he did not hold the technical knowledge to communicate the client requirements to the offshore teams using technical terms that the Indian team would understand. The consequences of this are described by one offshore developer in India:
Most of the time, we have to assume. Some developers felt that they didn't have enough information about the system because questions were not adequately answered.
Jeevan, as intermediary between client and offshore team, ought to have been able to make his tacit knowledge of the client requirement explicit in a meaningful technical specification that could be understood by the offshore team. However, the offshore team felt he was insufficiently technically trained and inexperienced to perform the externalization. Pratap, an India-based project leader, explains:
The person in the UK (onshore team) should understand what the client wants and communicate the same line of information down to the Indian team. The very essence of understanding is the ability to explain with data, to foresee the possible design or coding and to communicate it to the offshore teams.
Nicholson (1999) describes how an intermediary in similar circumstances had difficulty externalizing knowledge due to a lack of contextual knowledge of UK social security benefits, an application context unknown to many Indians. India has no equivalent concept of social security unemployment or housing benefits, and thus the Indians had no common understanding with their UK counterparts of the functions and terminology of such as system. The UK intermediary was not aware of the gaps in the Indians' knowledge when documenting client requirements into specifications for the Indians, and thus misunderstandings occurred.
Combination-Cyber Ba
A central practice for knowledge combination at Alp involves preparation of detailed progress reports at stages in the project. The report is signed by the client in a copresent meeting and subsequently posted in an online database. It is intended to provide "synchronization" between offshore, onshore, and the client. A project leader in India explains:
We have to prepare a project plan, at the end of every important deliverable and milestone there is a review and approval process. If the deliverables have been completed, it will be reviewed and certified by the project leader, the project manager in India and the project manager in UK. They will meet a customer face-to-face to sign off the deliverables. If the customer has any issues he should raise it before we can continue to the next stage.
The client felt uncomfortable with the formal process of reporting:
I felt that it was just not necessary to do it because what I need is just some informal reporting and for them to treat me as their team leader and not as a customer so that there is not so much time wasted on reporting. I don't have too much time to read their reports.
The quote indicates that there was a tension between the formal knowledge combination mechanism and the client's wishes. Orlikowski (1992, 1999) posit that the use of document as genre should be created based on substance or topics and should focus on the physical and linguistic feature of the communication. The document was considered inappropriate by the client, who did not read it as he wanted to be treated in the same manner as an internal team leader and updated informally rather than as a distanced, formal client-vendor relationship. The episode underlines the importance of shared mental frameworks in creation of Ba. The practice of project reporting physical and virtual arrangements alone did not create Ba. Mental frameworks around the client's role and position in the team were not taken into account, meaning that Ba was not created and combination not achieved.
Internalization-Exercising Ba
Internalization involves mentoring of Indian staff and Ba created through bi-directional travel, regular telephone, calls and e-chat between onshore and offshore project managers. One of the onshore project managers in the UK explains:
Project management is not something that you just follow a guide to. It is extremely difficult and needs experience. So giving the Indian teams a process is not enough. We have to give them a mentor; we need to give them someone who is really experienced who actually can be a mentor to them.
The process of reporting, review, and approval is designed in such a way to enable 'learning by doing' in virtual Ba. An example is provided by one of the mentors:
When a document is produced in India, it is produced in Indian English and the grammar is not always good. When I received a document from India, I will meticulously go through it, change the grammar, and send it back to the person with a copy to the team leader. The purpose is to make sure they learn their mistakes. In practice, the next version has the same English errors. We don't have any sort of formal way of assessing individuals' English and I think we really need to do that.
Other approaches use copresence; for example an episode during the early stages of software development involved an offshore team leader travelling to the onshore location to be trained by a mentor. The offshore team leader had the opportunity to sit next to the expert and engage in and observe how work is performed. The team leaders later went back to the offshore location and trained other team members. Any questions raised after return were handled through regular telephone calls and e-chat. These findings concur with previous research on the importance of one-to-one on-the-job training for internalization (Deek & Espinosa, 2005) and active participation (Chua & Pan, 2008) for knowledge transfer.
Case 2: Das

Socialization-Originating Ba
Das does not engage in copresent interaction and instead relies wholly on ICT-based interaction. Originating Ba is created in the team room, which is one of the features built into Lotus Notes Groupware. It provides a shared space for team members to socialize and interact using the discussion forums and e-chat, and by placing personal information online (e.g., hobbies, etc.) to establish social presence (Robey et al., 2000; Sarker & Sahay, 2004 An example of problems in maintaining Ba is shown in the functional requirement specification (FRS). This is a key document that must be clearly understood by the offshore teams for accurate coding. The offshore teams are not regarded as 'good' in English, and there were occasions when they experienced difficulty in interpreting the FRS and thus the onshore teams must use "simple language." One of the onshore project managers told us that she had learned to communicate in e-chat for clarifications as if she was "talking" in a copresent setting:
When I type, I don't use text abbreviation so much. Literally, the words I use through e-chat will be the same words I use when I talk to the offshore teams face-to-face. It doesn't inhibit me and I am quite happy. I want to have a personal connection, so I try to foster the idea that when we are talking online we are doing it as though we are face-to-face.
The techniques and rules around standardization, use of clear language, databases in the team room, and "talking" in e-chat facilitate socialization in originating Ba.
Externalization-Interacting Ba
The venue for externalized knowledge is the Lotus Notes team room, which forms the interacting Ba. It is here where stores of discussions related to the project are held. For example, onshore teams will prepare the functional requirement specification and later send this to the offshore teams for technical design and coding. The externalization process involves intensive discussions over the FRS in the team room. The same procedures apply for project delivery from the offshore to onshore teams. One of the offshore developers in Bangladesh explains:
In Over time, the offshore teams became comfortable with the use of the groupware application for communicating technical knowledge. In addition, the use of the medium supported and integrated knowledge as well as encouraged learning between users (Ciborra & Patriota, 1998). For example, when someone in an onshore team wants to communicate about 'bugs', he or she must only create a document in the team room and commence discussions. However, a team leader was needed to act as facilitator between onshore and offshore team members to facilitate the process of interacting Ba.
Similar evidence was found in the Alp case in relation to the questioning ability of the offshore team. Clara, a UK director, explains:
It will be a painful process to make them say something.
Bangladeshi developers revealed that they felt unable to question the onshore teams because they did not want to feel 'discredited' for asking questions. Consequently, they tried to avoid negative perceptions from the onshore teams that questioning meant they had no cognizance. According to one offshore team leader in Bangladesh:
In my early years with Das, as an inexperienced developer, I took more time to understand the FRS. We did not ask many questions, even if sometimes we did not understand the FRS. We used to think that if we asked, it might be a 'discredit' to us.
Thus, in reaction to this the director in the UK told us that onshore team leaders are required to make their "assumptions clear and to express knowledge that might otherwise be assumed to exist between co-present individuals." One onshore team leader in the UK explained further:
…we (onshore teams) learn how to talk with the Bangladesh team…we know that we have to explain things in a particular way: rather than saying 'sometimes it is this', instead saying 'sometimes it is this because of that', which we don't necessarily have to explain to other people.
In reaction to the perceptions of relative status, team leaders were encouraged to apply a "parentstick game." Clara, the UK director, explains:
There is high value placed on success especially in Bangladesh. So, you 
Combination-Cyber Ba
At Das, combination takes place when knowledge of a specific project is documented and stored in the 'team room' along with e-chat and e-mail records. The use of templates and standard forms is considered important by both on-and offshore groups. However, there is the problem of 'how much and what' is to be documented to avoid information overload. The problem has been resolved over time and Ba in the evolution of key documents. According to the Das offshore project manager: 
Internalization-Exercising Ba
To enable internalization, Das performs online mentoring and training. In the early years since Das was formed, onshore teams personally coached the offshore teams and ensured they learned from their mistakes. One of the offshore team leaders explains:
Previously, when we delivered it, they used to re-check. If there were bugs, they used to re-do it themselves. After some time, they sent the errors back to us and asked us to do the correction. We did the correction and we sent it back to them. The process went on until it was perfect before delivery.
This 'one-on-one' online training was regarded as much slower than that would be encountered in copresent settings. This was due to the time taken to explain, send, re-explain, and re-send until the explanation became clear. This results in delay compared to the instantaneous nature of co-present feedback. The process is also more difficult according to a UK-based manager:
When you try to do things online, you can make progress but ultimately teaching them down to absolute detail is a lot harder compared to doing it face-to-face.
However, over time, the offshore teams' ability to internalize their understanding of client requirements and processes improved as the communication with the onshore teams developed. Thus, the exercising Ba was not created instantaneously but gradually through experience. One of the longer experienced offshore team leaders explains:
In the early years we used to make mistakes quite often. We often misunderstood the requirements because of: (1) Although the project manager who acts as a mentor had direct answers to the questions, she would encourage the offshore teams to think about and try several solutions before reaching a decision as to which solution was more suitable for coding. Taylor (1990) has stated the importance of considering variation between cultures to avoid misinterpretation of knowledge being communicated. The techniques of asking the offshore teams to think and try several solutions was deemed to encourage creativity of the offshore team. Table 6 summarizes the findings showing the role of copresent interaction and ICT-based interaction for managing knowledge transfer between globally distributed team members.
DISCUSSION AND CONCLUSION
The Role of Copresent Interaction in Knowledge Transfer
Our first research question was to understand the role of copresent interaction in the knowledge transfer process. We found that the copresent interaction plays important roles in managing knowledge transfer. Firstly, copresent interaction allowed the development of mutual understanding between team members. The onshore and offshore teams in Alp were colocated in the UK, allowing them to socialize through formal and informal activities which developed understanding of each other's mental framework. However, the creation of Ba when the groups were separated was not without problems, and cross-cultural differences still occurred such as the reported problem related to status and questioning behavior. Secondly, copresent interaction allowed the process of externalization. Our evidence concurs with prior research on boundary spanners who travel to "bridge" the cultural and linguistic gaps and minimize the cost of gathering both onshore and offshore teams in one place. However, our evidence points to the effect of relative differences in technical and contextual knowledge held by the intermediary and team members, causing difficulties in externalization and maintenance of Ba.
Thirdly, copresent interaction helped the process of combination by gathering resource persons who have the knowledge in one place (Chua & Pan, 2008) . For instance, Alp encourages copresent meetings between the offshore project leader, onshore project manager, and client when preparing and "signing off" progress reports.
Finally, copresent interaction is important in the process of internalization such as that of training, mentoring, and coaching. An intermediary may be used to perform the task, for example an offshore team leader went to the onshore location for on-the-job training in the Alp case. This allows a chance to work closely, even sitting next to the expert and engaging in and observing how work is performed. The team leaders later went back to the offshore location and trained other team members.
How ICT-Based Interaction Enables Knowledge Transfer
Our second research question is how ICT-based interaction enables knowledge transfer in offshore software development. The use of ICT-based interaction for knowledge transfer was demonstrated most strongly in the Das case. Firstly, Das uses the 'team room' to provide a shared space (Ba) for team members to socialize and interact. Team members are encouraged to place their personal information online (e.g., hobbies, etc.), which provided a sense of social presence (Robey et al., 2000; Sarker & Sahay, 2004) . Das required their team members to use frequent confirmation of understanding and summarizing the discussion to overcome the lack of non-verbal confirmations that could be encountered in copresent interaction.
Secondly, the externalization process was facilitated by intensive discussions in the team room. The onshore and offshore team members are linked together and connected to the team room Set guidance for ICT-based interaction especially at the early stage of relationship.
Externalization-Interacting Ba Use intermediary to allow copresent interaction. Use team room features for ICT-based interaction.
Combination-Cyber Ba Gather team members with knowledge for document/ report preparation.
Online documentation using team room features and standard templates.
Internalization-Exercising Ba
On the job training-Bring offshore teams to the UK or send a project manager to India to train offshore teams. Learning by doing.
Online training, mentoring, and coaching.
as a shared knowledge base. In addition, it serves as a point of reference to coordinate activities of team members across time and space. However, a team leader is still needed to be an intermediary between onshore and offshore team members to overcome the difficulties in understanding, to make assumptions clear, and to express knowledge that might otherwise be assumed to exist between co-present individuals. Das found that the use of 'parent-stick'-by showing emotions of disappointment or praising the team members-as useful.
Thirdly, Das highlights the use of team rooms to support the combination process of informal documentation, and the use of standard templates to support formal documentation. Finally, Das has developed mechanisms to perform online mentoring through checking and re-checking documents online. Internalization was facilitated through learning by doing using e-chat. The onshore project manager would ask the offshore teams to try several solutions online even though she knew that the solution that she suggested was the best. Although the online training was considered slower because of the time taken to explain, send, re-explain, and re-send to each party involved, this approach helped to encourage creativity and minimize the misinterpretation of knowledge being transferred
Contributions
The main theoretical contribution of this article is in the extension of the concepts of SECI-Ba (Nonaka & Konno, 1998) , providing evidence of the role of copresent interaction and ICT-based interaction for knowledge transfer in the context of offshore software development. Our evidence only partially supports the contention of a continuous process of SECI-Ba as posited by Nonaka and Konno (1998) . The cyclical representation of SECI-Ba suggests a linearity, but the knowledge transfer activity in the case took place simultaneously. In reality, SECI-Ba is far from a smooth process as suggested by the cyclical model. Each of the SECI processes involves a learning process and can be problematic, especially when dealing with distributed team members from different cultural and knowledge backgrounds. The SECI-Ba concepts are useful in explaining the process of knowledge transfer between distributed software development teams, specifically in dealing with the issues of cultural differences such as status. Das management understood the differences in culture between onshore and offshore team members, and developed strategies such as the use of standards, simple language, and parent-stick to overcome them. The evidence from the cases show how SECI and creation of Ba takes time and experience to accomplish requiring effort from both onshore and offshore teams. Previous literature on intermediaries (e.g., Carmel & Tija, 2005; Leonardi & Bailey, 2008) emphasizes the positive effect of intermediaries on team coordination and project outcomes. Our evidence only partially supports this contention and emphasizes that intermediaries must be in possession of technical and domain knowledge to facilitate knowledge transfer.
The practical contribution of this article is in illustrating mechanisms used for overcoming the complexity of knowledge transfer in offshore software development. Dividing the SECI knowledge types and the importance of physical, virtual, and mental forms of creating and sustaining Ba will be of practical help to managers. The summary of the findings shown in the sections above offer a set of techniques of relevance to managers and consultants involved in the practical management of offshore software development.
Limitations and Future Work
The limitations of this research are its basis on two intensive cases; this limits potential statistical generalization, which we acknowledge. The cases are of similar size, but arrangements are situated in different countries (India and Bangladesh) and encompass different activities in the software lifecycle. Nevertheless, deep insight provided by the in-depth nature of the research methodology has enabled analytical generalization (Yin, 1994) by relating the findings to the knowledge creation model and other relevant literature, which we hope will be of value to subsequent researchers. Future work in this area could focus on the implications of firm size and knowledge transfer, which we have not considered in this article. Also, there is potential for exploration of arrangements in other emerging countries, for instance between the UK/ United States/ India and China exploring the impact of knowledge transfer across these contexts. Attention to these points and further empirical case studies drawing on the SECI-Ba framework could lead to a substantive theory regarding knowledge transfer in offshore software development.
